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GRAPHICAL ABSTRACT ABSTRACT
Q This study aimed to investigate the effects of using konjac powder

T
Konjac gum O ‘é
+

Water

as a fat replacer on the quality and shelf life of emulsion sausages made
from rice protein. Rice bran oil was substituted with a konjac powder-water
) mixture (pH 12) at four levels: 0% (control), 25%, 35%, and 45%. The results
3 revealed that the emulsion sausage samples prepared with 64% konjac
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holding capacity (WHC), while protein and ash content had the lowest values

s

s I I I I I I powder by weight of rice bran oil had the lowest fat content and water

NayCoy

(p < 0.05). All samples showed no significant differences (p > 0.05) in L¥, a*,
b* color values, water activity, folding test scores, texture characteristics, pH, and sensory evaluation results. When the emulsion sausage samples
prepared with 64% konjac powder by weight of rice bran oil were stored at 4°C for 30 days, they exhibited a pale color, increased hardness and
shear force, and a rise in separated water content to 2.75%. Salmonella spp. was not detected, and the levels of Staphylococcus aureus, Bacillus
cereus, and Clostridium perfringens remained within the acceptable limits for ready-to-eat, cooked refrigerated food products.
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1. uni

pa1nlansenainlusAuiie (Plant-based
sausages) ﬁLLmIﬁuﬁ%ﬁgamﬁﬁ 12,936.9 a1u
wisyanszanelul w.e. 2576 [1] Hadvddnyids
nalrmanaldnsenanlusauiviinisdivle lawn ns
Lﬁm‘]’m’;umaqﬂﬁimﬁnaﬁ%’a (Vegans) wazguslng
T SAwuugangu (Flexitarians) guslaaliimiy
aulaluFesgunm Aunedeunazatafn wdni
(Animal welfare) [2,3] Wsfiudwlngfithuldlu
mswan laun Wshudandos dWeswniinsnesiily
AN Mg TAlung uasdioduiandnedodi inds
nsurtih [4] uivasioafulsiudamdeaduans
onsinelAnemsuiinddy duwalsitiagliug
Uszneauniswasinidedalimuaulanulushuieg
sinduildnelmAneinisud luifindusadaiiotn
Tunulshudanaes

TUSAUTNINARINLANRADIINATLUIUNNT
HAnd13 [5] WsAuddamamielasuinisgs
gndesuavaaduingniladldladneg [6] Usimain
nausd LinelviAngiiun [7] Liflrelaawnesen (8]
fquidueyyadaszuaziunziia lagazly
PrgifinUiinaeulninldlunismineyyadass
(Antioxidant enzymes) [9,10] TUsAud1uay
lUsAudilalaslawngnldlundndasioins
wannuaerie W Asuiiuslnald nansuaiunes
Uaoangwnu ANTNINAUTARAZNAR S UIAS NN
duduriniun [11] Judy wilundesusildnsen
nlusiufiedadisldnsondssianuaneunay
unazdeadudtatudiinisfnuiiside Weswn
Tsiudnazaneinldsluanmeidunans deualst
audilumsduddadlveasuaznisiinmaluse
FertiaesnmantRtdaud Ayetnadilunisude
1&nsendsfaty fuiuieiesinsilolnsreaases
fiffauvinisiAneasuullfundusiioainudouun

rglldnsenddaduaniusiutniendale
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UNWANNAYANA Amorphophallus konjac
Usgnoumenedudnanlsdfideualng Juduans
UixﬂaUﬂqimmmLuu%aaaz 30-50 [12] qﬂ%’mflu
Toewns (Dietary fiben) fianunsnazanstinldiazgn
1@ 100 win [13] TauT@lunsdudiasiviens
ansliimruduniin ansrea Taeusulsaiedura
wazthelunsduiuih [14,15,16] Gearhunldu
ansnaunulusiulundnsasidednslusfusmuay
Usanlusiu lneundlédnsendtaduainlusiudng
tlsindi GT@ﬁ?umiﬁmﬂ%qmmimﬁmwaLLUUlaJ
HunduneausounelianizIza1eauLarnIs
Tiaudou [17] Tneluledududiulsznoud
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squmﬁg'] AMUYY wazAdNUITUUTEUlAe TN
ANAIFIYIANNTULAY NS TUSveslsuly
wnsnglusAuea (Gel protein matrix) [18] win13
U%ImmmiﬁﬁlmﬂuqqLﬁwﬁﬂu{]ﬁaL?imﬁfiaiﬁ
\Anlsalalfnsaiesss (NCDs) wu Tsavihlauayvasn
on lsaunnu lsarnusulaiin lsaugise 1udy
Fethgtunuilaalifaredessaduamnidues
mMsdeTiavilan [19] dmaiﬁriiu%lmﬁ’maﬁmﬁu
anudssveinisialsamaniannnisuslnrems
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2. gUnsaluazIsns
2.1 InQAY

nalUsAug (Ushuninniniesay 80) 210
U3¥N UniFy Chemical Co., Ltd. (Nonthaburi,
Thailand) seyn nUISMgamadl $1in Hnsiy
311717 RgnASUBLUA m%faqmmazmﬂﬁqqsa uag
#UUSAlasdu 3nUSEn TCS Pacific, Ltd.

2.2 dnwinavasnisanlasiulunisuanldnsen
daduanlushiutn

2.2.1 mawSealansensiatuanisiven

nanldnsondtatuainlusiutna Inensly
naynraLthiUSuA pH 12 (thidn 1000 fiadans
naufulmReumIsUBiuA 10.59 nSN) naunuUTue
thifusin 4 sz Ae Sowaz 0 (Control) 25 35
wag 45 muUSUIEIUNENAY Table 1

Table 1 The formulations of rice protein-based emulsion sausage

Content (%)

Ingredients

T1 (Control) T2 T3 T4

Rice protein powder 8.28 8.28 8.28 8.28
Water (pH12) 70.99 73.50 74.51 75.51
Rice bran oil 10.05 7.54 6.53 5.53
Konjac powder 3.55 3.55 3.55 3.55
Spice and seasoning powder 7.11 7.11 7.11 7.11
Paprika oleoresin 0.02 0.02 0.02 0.02
39U 100.00 100.00 100.00 100.00

T1 = Combination of 3.55% Konjac powder and 70.99% water (pH12), replacing rice bran oil 0%

T2 = Combination of 3.55% Konjac powder and 73.50% water (pH12), replacing rice bran oil 25%

T3 = Combination of 3.55% Konjac powder and 74.51% water (pH12), replacing rice bran oil 35%

T4 = Combination of 3.55% Konjac powder and 75.51% water (pH12), replacing rice bran oil 45%

Tnefituneuntsuansall reuh (pH12) ne
TusAutm inseamanazrssssanazdvrUsilosdu
Thdhdudunm 2 uit dathshusin wauselmdn
fu Tneldiadeandone1ms (Tefal doubleforce
multifunction food processor model DO821838)
ausaues 1 ldneynasly wawsiolunan 1 wiil
finfisliflgamgiies 30 wift vssgadluldiwaglas
wes 21 thllvimueulasnsduiigamgl 85-89
ssrnwalioa Wunan 45 undl inlilmdu ussguuy
analuganaiainyia PET/PE udaufulid

gaumdl 4+2 asrnwaldea WethlUlmswvinmunm
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1) Ardvedldnsentalauindesinand
(Colorimeter) (?Jﬁa Hunterlab, iq'u ColorQuest XE,
Uszinaansgownisni) sienunaduaanueing (L)
AN dudung (a*) wazaAranududindes (b®)

2) Usinauidasy A) ﬁqmmﬁ 25 9371
walua fren3esiinssiUsinainsasy (§%e
Aqua Lab ju Model Series 4 TE Usgine
ansgonisn)

3) mmmmmiumﬁmﬁw (% Water

holding capacity; WHC) anauuasisnisain
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Feng (2022) [21] Tnedsuiwmiinsaogdldnsonan
1.5 n3u M) ULNTEAENSOITNSITTTN 91ntiu
Wluthumisssherusa 1,500 seu/und ﬁqmmqﬁ
4 serwaidea Wunar 15 wiil Tngldiesosdu
wies thnszmunsemdaisanduhmindiiuiy
(M) WINISNAGOURINLA 3 91 WAZAIUIAAD

ANNAITOIUNITUUNAIANNTT
mnuamsalunsgui (Fevaz) = M /M, x 100

4) ﬂﬂigmL%ﬁﬁﬁMﬁﬂMﬁdm‘iﬁ%jﬂ (Cooking
loss; CL) @335n15989 Jommark et al., 2020 [22]

5) 190U (Folding test) M1UAEA15U09
Kamani et al., 2019 [23] 19gAnFI19819011UI19
N 3 laduns wauess uaundwrasnads uay
ATl iU 5 U7 ATIEABUNITUANTBIFIBENT WAL
Tiazuuun lagld Five-point grade system

6) Snvaumiledula uwuu Texture profile
analysis (TPA) lagldwaiansensguen (Cylinder
probe) WunuAUdNA1 50 Taduns (P50) Farin
nsnaluszerne Sewar 50 vesauadlunisng
a09n%s fromnuEand 5 fadwnsreundt shegh
az 10 91 Uszananadeyaidudinnuutiuuds
(Hardness) At u@1n15atun1s8aLAE Y
(Cohesiveness) A1aMuEAngY (Springiness)
fnlUagIneIn Kamani et al. (2019) [23]

7) AWsaRne19 (Shear force) Taglgludin
Warner braztler blade f?]gqml,mqnqm 50 Alansu
frupuSansd 1.5 fadunsnedundl Post-test
speed 10 HadlunssiaIui Fernnsnadusvezmg
65 fladwns vn15TA 10 91 TuiinAr Maximum
peak force; Firmness (n3u) dawlas3zgann
Noguerol et al. (2022) [24]
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2.2.3 mM5ansrzinain I IaAdl

Vst Wsay Tufy & anadans
993 AOAC (2000) [25] A1 pH AawkUaIIN
Majzoobi et al. (2017) [26]

2.2.4 MFHATIIAAUN NN ST MAET

Yndndadildnsendsfatuainlusiudad
grifusnuniigamgdl 4+2 esmwadea wmnaey
mseusuvesuslan Tnedfunsunasdeuiogng
Aeunsvageussll Undndusldnsoniivann
Tushudnuagnsynanluisnanluihieufigumgd
90 pernwadea Wunan 3 Wil mnthuhduain
hdu daduvieusivieuay 3 wuRues waaily
naapuAMAINNIUsSEamdNdalag T iAz LY
AIUBY (9-Point hedonic scale) AuaNYMY
Us1ng @ AL ANLEAE s naY
sa savAnazauveulassin Taeguilaamly
U 50 AU laglasunissusesann Kasetsart
University Ethics Committee (KUREC) anuuilsde
$useaan?l COE No. COE65/114
2.3 mawdsuulasnunmuesldnsandiiaduan
Tuduanlusiudnisenitenisiiuinen

ldnsendiatuanlutuaniusiudmidu
fouiumaussamdudaainde 2.2 UTTQUUL
gy malugematadnuda PET/PE udufulii
gaungdl 4+2 esrwadea Wunan 30 Ju du
fhegnmdniueldnsenddatuanlugduainlusiu
Fmoonuinszsinan g 4 luiud 05 10
15 20 25 uag 30 YIMTAATIZVRUATN el

2.3.1 AQUNINNNNIENIN

1) A Y3mauhdase nswu dnwaisile
dua wuu Texture profile analysis (TPA) AL
finuAnINIoN13Te 2.2.2
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2) Usunausfiuendiesnaindiedns
fnlUasisn15989 Normah and Nur Syuhadah
(2019) [27] TneiFEmsdsilihldnsonsenaingifu
finsiusnem ﬁwvl,ﬁmaﬂﬁ%:ifmﬁml,ﬂuau (W)
ponanussyias duliuienenszanuiivgiile
e amaneananfiuiavessiegne antufin
vhwinvedldnsonniendenisifivinem (W) uaz
Usinashiluenshesnannsegaayiuaniudes

AYVRNNMUNSUAUAIAUNTS

Purge loss (598ag) = (W - W) x 100
w

‘

2.3.2 padn1mn19iadl

1) Armsdunsa-ang (pH Value) muis
n579 2.2.3

2) 52AUNT9LAR Oxidative rancidity laanis
Saf1 TBA (Thiobarbituric acid) Tnedsinszeid
anUuAUAIILAE WAL NEA 919 IMNS W INEIaY
LNUAIANARS

233 @mmwwwagﬁw?&;

Fun Uinanauviadimun Tnedsiiase
U3 qudvios fiRnsuagidenenisunmduas
NSIAATLALBITTINA (L)

2.3.4 AaUNINN YA MANRE

dudtegandninaildnsendiatuanludu
nlusAudnluiud 15 evnaaeuganIwmis
Uszamduia wWisuifeudutuil 0 Tnglé3sns
NAd@oULAINUTD 2.2.4
2.4 ghfkazn1sAATIzdaYa

Yoyaildannnisitasigiguainmis
NMINNLAZLATIINAATIZRATULNUNITVABDILUY
Ejmaam (Complete randomize design, CRD) i.aiz
foyaiildinnnsieneinunnmeUssaméuda

wesnuwsunIaaeLuugtluudenauysal

Science33-N4.indd 18
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(Randomized complete block design; RCBD) ii
sedumudeiiudesas 95 Snszinnuwlsusiu
(Analysis of variance, ANOVA) wagiUsauliisuany
wanensvasaadslngld3s DMRT (Duncan’s new

multiple range test) AiszAuAMUTDNUTOUAL 95

3. NANT5IBUAZIANTAL
3.1 wavasnisanlvsiulunisnanldnsenddadu
nlusiudng
3.1.1 HANITHATISARRUNINN NN
shogsldnsondtatuainlusiutiianlusiy
73 4 526U uanas Figure 1 99NN15IATIEVANIN
NNBAINGA Table 2 WU AT L* A1 a* A1 b* A1
AW
Talumnsingiu (p>0.05) ToeAn L* a* way b* den
ag/lurae 56.61-57.56, 23.14-24.48 uay 39.82-
42.03 A A 0.97 uavAzLuUNIRUWIIAY 5 1ng

LAYAZLUUNITHUYDIABE19 T1-T4 Tan

99 T1-T4 VL@iﬁiEJ‘&JLLG]ﬂLﬁEJQﬂWUaENﬂ%Q (@)
aziiulainnisanluiulidenanonzuuunswuves
ldnsen AvuuUMIULIUBNAIANNLT S DIaa
HuiEideuazsndilumehueamnmiteduda
Yosndniugiaanaulndn (Gel composite
products) 1w ldnsen Qﬂ%u Wudu 28, 29]
A1 WHC vesiteg1e T1 T2 uag T3 dengean
Tiuansetu (p>0.05) wag T4 T WHC én
#0879 T1 waz T2 esanlunisudaldnsen
driadunnlusiudnedionfoquanifvosmeyn
Tumsifaanuulidundumenuiou laenisln
ANSoulndIuNaunelaan1Izae (pH 9-12) 39
Fosfimslinh pH12 ilelsueyntaelunisiniiuy
Tulassadaaa [30] feuilefinsmaunmilusugie
1h pH12 wauksyn Fvilvinnududusesynanas
danaldiin WHC anas deandesfiunsnaaeies
sunuiinuhgeaeiinsynannsadutildlums
nanldnsenddatuainlusiuinresesay 71.11-
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72.83 AAvuuds Anudangu anwaansatuns  (p>0.05) (Table 3) wiuldinisanluduisfesas 45
ganmeiunasausadavinvesiiedgns T1, 72, T3 lddwwadednvuzilledudavesldnsanddatuain

waz T4 luduensnedusgrefidediagnisads  TsAug

0% (T1) 25% (T2) 35% (T3) 45% (T4)

Figure 1 The reduced-fat rice protein-based sausage

Table 2 Physical properties of the reduced-fat plant-based sausage from rice protein

Properties >amples
T1 T2 T3 T4
L*" 57.56+0.37 57.02+0.80 56.61+0.12 56.79+0.97
a*™ 23.56+0.82 23.86+0.06 23.14+0.11 24.48+0.65
b*" 41.05+1.03 40.48+0.03 39.82+0.79 42.03+1.17
AW“S 0.97+0.00 0.97+0.00 0.97+0.00 0.97+0.00
WHC (%) 91.55+0.89"  91.87+0.61°  90.31+0.27*  89.75+0.54°
Folding test™ 5.00+0.00 5.00+0.00 5.00+0.00 5.00+0.00

*"Means+SD in the same row followed by different superscripts are significantly different (p<0.05)

"Means+SD in the same row are not significantly different (p>0.05)

Table 3 Textural properties of the reduced-fat plant-based sausage from rice protein

Samples
Properties
T1 T2 T3 T4
Hardness (g)™ 3,541.50+143.48 3,531.67+391.83 3,531.24+140.99 3,549.26+108.01
Springiness (mm)™ 0.81+0.00 0.82+0.01 0.81+0.02 0.83+0.01
Cohesiveness™ 0.68+0.01 0.68+0.00 0.68+0.00 0.69+0.01
Shear force (g)™ 2,612.88+82.73 2,690.58+81.34  2,698.15+56.72  2,698.02+1.85

"Means+SD in the same row are not significantly different (p>0.05)

19
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3.1.2 wan15iAsIzvigaIn AT

910 Table 4 Wud1 U3mIaAuTuvDs
Meog1e T2, T3 uag T4 de1gndn T1 (p<0.05)
Ummeruduiiistudunaunainnindud
pH12 maumuﬂmLmuﬁwﬁué’ﬁwﬂuqm CRIEY
AutuReUTinaisuniiae il lundn s
013 [31] Fedwwalildnsengnsiifinisantif
$1m (T2, T3 uay T4) Sianautugeningnsiilsi
amiifusndna (T1) Usnadusiuveagns T4 gegn
(p<0.05) Tnenuisnalusiudiatuidesyiums
amiifusndradintu oradissnanansazanss
(11 pH12) @wnsaazarelusiusidnalaededl
UsednSam lagnisvihangiuselalasiau fuse
wlud wagiuseladalidlulassadelusiu [32]
Fetugnsiifvinnah pH12 genindediuiuna
TusAumnnd Ynallausfuvesges T4 flerdnan
(p<0.05) Fsau1saanyusunlaesiuasligegn
fefouay 36 lnggns T4 dusinaluiuiosay 23.8
aglutisvedldnsanddadunianisdn 9 freens
(9.85-36.15) ﬁgfﬁmsmﬂumiﬁﬂmLﬁaaﬁuﬂ%mm

\eveagms Td fUTungegn (p<0.05) Losanille
aisfus i fmsifun pHi2 sauynduwud
Fo pH12 A4 Judrunauiovriiiinisudu
Thdudnshelufouasuoiun Welvaninzues
wuvmesidusine Juduleulvddyuesnisinea
wudlsifundudheaufeuresyn drfudledinmdiy
Usmnveslufisuaifusiuniilfuaisuseney
oflunidinaunioarnnisunluiddegiaeinig
Fevilvvsnauiigenuluing A1 pH vesans T1-
T4 flenogseming 9.92-10.06 (p>0.05) Ssaenndes
AUWITLYRY Ran et al. (2022) [33] T894
grdulannlushudavesiiuinayniesay 3.5
5 6.5 wag 8 1A pH veILUNmeaTagTENINg 9.91-
10.01 Lilesanldnsendiiatuaniusiutmiitouly
Tunswdnfeuuninesfesegluanizaaiions
Aowauuulifunduvesynitazaelildnsonemda
9dlA1 pH vesNdndualnalAgsiuNEnAugaIn
yndu 9 i duyn vioyniudsen pH ey 9.26
uay 9.24 AUENY

Table 4 Chemical properties of the reduced-fat rice protein-based sausage (dry basis)

Samples
Properties
T1 T2 T3 T4
Moisture content (%) 69.35+0.87" 71.81+1.05° 72.37+0.40° 73.65+0.55°
Protein content (%) 26.83+0.23° 29.37+0.14¢ 30.60+0.08" 31.89+0.62°
Fat content (%) 36.79+0.00° 30.69+0.43" 27.45+0.24° 23.80+0.81°
Ash content (%) 8.96+0.04° 9.45+0.08™ 9.82+0.13 10.29+0.38°
pH ns 9.92+0.05 9.99+0.07 10.08+0.04 10.06+0.10

““Means+SD in the same row followed by different superscripts are significantly different (p<0.05)

"Means=SD in the same row are not significantly different (p>0.05)
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3.1.3 HANITIATINGAUNINNIYTZEI
Aupid

AZLUUNTNAFDUAMA NI SEEMAUNH
nnduvesldnsondiaduanlusiuimisinisanly

q

v
CY K-

NS 4 2av ldumneneiu (p>0.05) A Table 5

TnglusnuanuaeUsing & ndusa savfuazAiy

youlpgTiuiiazuuuauyeveglusedureulu
nana Turaueiiuanuwiuile anudanguile
WelkazAMuAlinzkuuauveulusERUYey
Urunansiisveuann feliudsldinisdnidongns Ta
FafivSuralvduagaiialdlunisdneinisg
a ' Y '
wWasuuwlasseninegmsiiudnyisely

Table 5 Sensory characteristics of the reduced-fat rice protein-based sausage

Samples
Attributes
T1 T2 T3 T4
Appearancens 7.80+0.83 7.86+0.81 7.96+0.78 7.90+0.79
External colorns 7.94+0.93 7.88+0.85 7.90+0.89 7.92+0.90
Firmnessns 7.94+0.89 8.10+0.71 8.06+0.84 8.02+0.96
Springinessns 7.98+0.77 8.12+0.77 8.16+0.71 7.98+0.98
Juicinessns 7.84+0.77 7.90+0.71 8.08+0.78 7.74+1.01
Flavorns 7.44+0.91 7.30+0.81 7.40+0.97 7.24+0.80
Tastens 7.60+0.90 7.84+0.91 7.72+0.97 7.82+0.98
Overall likingns 7.86+0.70 7.94+0.77 7.94+0.77 7.80+0.99

"Means+SD in the same row are not significantly different (p>0.05)

3.2 Nanﬁsmﬁﬂmmaa@mmmaﬂé’nsanﬁﬁa%’u
nlusAutanluiuseninamisiiudnm

3.2.1 HANITHATISARQUNINN NN

971 Table 6 wu31 A1 L* vasldnsendiiadu
anluduanlusfiudnaeneignisiusneiliunn
e (p>0.05) luvaueiian a* wag b* vesiud 0
uay 5 firgean (p<0.05) wavanasRawAiul 10
JuileTuil 30 Inedduunwvasldnsendaduanlusiu
Mnlusiugunsindlusilesduasluly
dunan Woszznansfuiutudviniozavany
sennfuUsinaniiilwasenandaetne dewaldd
vosldnsenansasaenadosium a* way b* fianas
A A dAwiiiu 0.97 (p>0.05) ilesangswanain
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fldussyendlundsiiudnnnnarainuiia PE/
PET Fedamant@lunistosiunisduniiuves
AuRuLariny [34] denndesfunudofinuin
&nsendeuwanlulasvifiddiunauvesansatnan
wiurhsdafuaueulneliigesiamalulad qm‘ﬁ' 1
(lwlasvi 125 ppm gns T2 tlulasi 75 ppm 53w
fuansafnanuiushsdesas 3 TAUSunandase
At (0.98) naenegn1siiuinwluganaiasin
qeyeyIne Lﬁuﬁqmmﬁ 4x1 pernwaled Uy 30
Tu [35] Agiuunsiuredldnsenyiniu 5 Aziuuy
(p>0.05) Purge loss vasldnsenilaniivtuiloszer
namafudnuuuty Taslutuil 30 degean
(p<0.05) Purge loss Tiatas1zsilalunisnmansiidl
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Usinadosnindladisuiuldnsenlalusius (Gee
av 9.71) [36] Malosunanaudivinlunisduans
Tieuasivesynililunsuanldnsendsiatuan
Tagfuannlusfiutnn Fuihlnldnsenddadtuanluiu
MnlusaudnausasniuBlunanfasisswing
MsAusnuw e

namsins v oduias Figure 2
WUl Aranundsvesldnsendiatuanluuain
Tsiudnilenfutudiessornainisiiusnuunu
Fu (p<0.05) Inendiuledalutud 10 wawdlrgaaiu
Sufl 30 denmdasiue Purce loss #a Table 5 il
Anfistustheeiieinasnnansiiusnu uavly
$uil 30 fifngeanAodosay 2.75 (Figure 2 (a)) Seo
L’JmmiLﬁuﬁLﬁwﬁudqmaiﬁﬁwﬁgﬂﬁ’mﬁuﬁ%maaﬂ
wnlaseiena feduhivinih i dunanadnls
o3 (Plasticizer) voesrUULBEAY [34] dawalian
Anundegeiy aenndosfuuiduues Andres et
al. (2006) [36] WU ANAULTIVDINER A9
ldnsenlafiussalugemaraindeainanyainiai
gunndl 0-0 ssmwadeadduiutu Hosne

Vsnahineninesnannsegnaindy uanaint
1MW Kailomsom (2015) [37] wuin gn
%uaﬂ”lriﬁsl%'maqmﬂumsmLmuiﬁuﬁu 3 S¥AU AD
%oz 0 50 way 100 Tagthwirinveslusiu flrey
uadiutudofuinwun 7 5u meuavguuay
APNaNsalunsanIzAuYBRege T4 dan
985519 0.81-0.83 Hadluns uay 0.65-0.66 A
@iy (Figure 2 (b) uag (o) Wesannyniiesd
‘U58ﬂ?J‘U‘U?NﬂQIﬂLLlI‘uLLuu%dﬁﬁ%ﬁﬁﬁLﬂuaﬁLﬁlm
Anundla viliiawa Yrglisiatuiininunea
[38] danaliaayniiAnAnuanunsalunisiniesianu
BaTIAUAIIITEIININSIAUS Y ATUSIFRYIA
yesfeghe T4 iududausiuit 10 Wuduld Tnedl
Agsaaluiudl 30 (p<0.05) (Figure 2 (d)) AonARDS
AUNUITPVDY Herranz et al. (2024) [39] wuI
wayniiinisliang 2 wiln Aslnunadoulansenled
(KOH) uazlmieulansanles (NaOH) fiaududu
2 ssfUe 0.6 waz 1 N §len Breaking force fisdy
dloftusnwuuda 10 Yu

Table 6 The storage period on physical properties of the reduced-fat rice protein-based sausage

Days L a* b* a™ Folding test™  Purge loss (%)
0 57.75+0.07 23.81+0.14° 40.54+0.28° 0.97+0.00 5.00+0.00 0.21+0.00
5 57.74+0.01 23.55+0.12"°  40.06+0.14® 0.97+0.00 5.00+0.00 0.84+0.01¢
10 57.79+0.47 22.33+0.49*  39.03+0.08" 0.97+0.00 5.00+0.00 0.99+0.06°
15 57.80+0.22 22.07+0.40° 39.05+0.64° 0.97+0.00 5.00+0.00 1.13+0.04°
20 57.78+0.84 21.98+0.35°  39.00+0.59" 0.97+0.00 5.00+0.00 1.20+0.03°
25 58.07+0.66 21.93+0.97°  38.79+0.92° 0.97+0.00 5.00+0.00 2.08+0.06"
30 58.25+1.08 21.90+0.78°  39.06+0.85" 0.97+0.00 5.00+0.00 2.75+0.08°

*“Means+SD in the same row followed by different superscripts are significantly different (p<0.05)

"Means+SD in the same row are not significantly different (p>0.05)
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Figure 2 Storage period on textural properties of the reduced-fat rice protein-based sausage

a ¢ =
3.2.2 HAN15AATIENAMUNINN 1AL
910 Table 7 Wu1 A1 pH 99679879
lénsendsiaduanlutuanlusiuimlsiasuuas
paenegNIsAiuinw 30 Ju (p>0.05) laedared
51319 9.10-9.13 A1 TBA dlfnagsyning 0.36-0.41
fadnfu wilawradled/Alansy Taedarinia
lénsenlanfnisiiussiingm 4 sefu (Fevaz 0 1 2
wae 3 Insiiinvesdiunauionn) issoznaims
Wiushwiuu 3 Ju Sanegsening 3.62-4.5 fadnsy
wlawadles/Alansu [40] Smsn1sineendindu
meoraflamganauautinisdumsiueyya
Saszveueloanauln Wy Winlne MAuasly
Tudrunanuaznsiiudnuiigumaiion [41,42]
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Table 7 Storage period on chemical properties
of the reduced-fat plant-based
sausage from rice protein and konjac

powder (dry basis)

Days pH™ TBA (mg malonaldehyde/kg)
0 9.10+0.04 0.41+0.01°
5 9.10+0.04 0.36+0.01°
10 9.12+0.05 0.39+0.01%°
15 9.13+0.08 0.36+0.00"
20 9.10+0.01 0.36+0.01°
25 9.10+0.01 0.41+0.01°
30 9.10+0.04 0.36+0.02°

“Means+SD in the same column followed by
different superscripts are significantly different
(p<0.05)

"“Means+SD in the same row are not significantly

different (p>0.05)
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Figure 3 Storage period on sensory characteristics of the reduced-fat rice protein-based sausage
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271 Table 8 w1 UsinaRaunidvioued
F1Iugagainiy 3.7x102 CFU/g Tududl 20
U3u1au Salmonella spp. Staphylococcus aureus
Bacillus cereus Wwag Clostridium perfringens EJEJ'
Tutnasifiussmansenssasisuguatudl 416
(WA 2563) [43] fua aniazfiuanvaslunig
WIiulnves Salmonella spp. Aegauuail 5.2-
46.2 A pH 3.8-9.5 [44] Staphylococcus aureus
Lﬂ%@lﬁﬁﬁqmmﬁ 37 peFnalded A1 pH 7-7.5 [45]
Bacillus cereus Lﬁiylﬁﬁﬁgquﬁ 30-40 991
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Wwalded A1 pH 6-7 [46] wag Clostridium
perfringens Lﬁaﬂﬁﬁﬁqmmﬁ 43-45 pIFwaldye
f1 pH 6-7 [47] wslumsnmassnsifldnsendiiadu
anlvsuanlusfudngniivinuiigungl 42
ssrnwadua Jelilvanigrsfimunzanlunisiady
wulnvesgaunidmeani uenaniflunszuaunis
wanldnseniinislimuieuiigumnil 85-89 aarn
wadea FadugumgifiazdrevharsuvaiiGed
vilAnlsauazanduuauvEEvilrdeudels
2GRN pH 13630813 T4 Tindnlddiausyana 9
laﬂév'amazﬁﬁiuﬂﬁLaﬁfglﬁuimaqaﬁuﬁélmdﬂﬁ
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Table 8 Storage period on microbiological characteristics of the reduced-fat plant-based sausage

from rice protein and konjac powder

Microbiological quality Days Standard*
Total plate count (CFU/g) 0 5 10 15 20 25 30 -
Salmonella spp. 13x102 <10 35 15 37x102 75 <10  Notdetectin 25¢

Staphylococcus aureus ND ND ND

(CFU/9)
Bacillus cereus (CFU/g) <10 <10 <10
Clostridium perfringens <10 <10 <10

(CFU/9)

ND ND ND ND  Lessthan 100in 1 ¢

(CFU /9)

<10 <10 <10 <10 Lessthan500in1g¢
(CFU /9)

<10 <10 <10 <10 Lessthan 100in1g¢

(CFU /g)

*Thailand” s Ministry of Public Health Announcement No. 416 (B.E. 2563)

4. a3y
navean1sanusaisusdlaen1sle
mqnmamﬁwﬁﬂ%fum pH 12 witeiduansmaunlusiy
Tunsudn  ldnsendilatuanlusiuainlusfiudig
ladswadorn L* a* b* A AELULNTIU SN
dleduia wuu TPA A Arauuds Aanuanansa
lunsganiziu AANUEANEY ATLTIRRYINLEE
A1 pH dlefinmsanUsunaniniy shdiutudiine
muunarldsiuiudu Tuaiidn WHC wae
Ysunaluduanas lngannsaanlyduligegade
Souay 36 (T4) WawSouiisusiugns Control uag
galinaunmnisdszamdudanniuliwaneneiu
gn3 Control Tusausifenduileriusnwldnsen
wtu tnsenilidnas Aeuuduazussiane
Wisdy Purge loss iintudesay 2.75 luvai
A1 pH waren TBA lillAsuudas Wewwudesen
USuaugaunsdlinu Salmonella spp. Tusaga
Usuneu Staphylococcus aureus Bacillus cereus
wag Clostridium perfringens assogngldnson
dlatuanlusiuainlusiudiiiatosnin 10 CFU/g

= fa v a Nea 0o g va
"?N‘lllLﬂuﬂ’]ﬂ’]ﬁii’]ua’]ﬂq3@?uﬂaumiﬁ]mm11ﬂﬁl,ﬂﬂiﬁﬂ
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